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(54) MANUFACTURE OF ELECTRODE FOR BATTERY AND BATTERY HAVING ELECTRODE MADE BY 
THIS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sharply restrain the degradation of 
charging-discharging capacity of a battery using this electrode and the degradation of 
a load characteristic by spraying titania and a silicon inorganic material on the surface 
of a collector, and performing light irradiating processing after it is dried before 
slurry containing an electrode active material is applied to the collector. 
SOLUTION: A mixture 4 of titania and a silicon inorganic material is sprayed on a 
surface of metallic foil 1 supplied fi-om reel 2a. The sprayed mixture 4 is dried by a 
drier 5. Next, light irradiating processing is performed by corona discharge or the like 
by using a light radiator 6. By using a coater 7, slurry 8 containing an electrode active 
material is applied in a constant thickness to a surface of the metallic foil 1 on which 
these processing is performed. Then, it is passed through a slurry drying fiimace 9, 
and a solvent in the slurry 8 is removed, and the slurry is dried, and is wound round a 
reel 2b, When this plate is used, a paint fibn of the electrode active material does not 
fall in a battery assembling process. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cell which has a plate for cells by the manufacture 

method and method of the plate for cells. 

[0002] 

[Description of the Prior Art] It had applied without pretreating conventionally the slurry which contained the electrode active 
material in the charge collector for the object for positive electrodes, or negative electrodes like a publication at 
JP,7-135023,A or JP,7-105937,A at all about manufacture of a rechargeable lithium-ion battery, 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the plate produced by the manufacture method of the conventional 
plate for cells described above, the adhesion of a charge collector and an active material was bad, and exfoliated in the 
interface of a charge collector and an electrode active material during elevated-temperature preservation and repeat 
charge-and-discharge use, defluxion of an active material arose, and there was a problem of getting worse a fall and load 
characteristic of service capacity. 
[0004] 

[Means for Solving the Problem] this invention solves the above conventional technical problems, before it applies to a 
charge collector the slurry which contains an electrode active material as the manufacture method of the plate for cells, sprays 
a titania and the mixture of silicon system inorganic material on the surface of a charge collector, and, subsequently performs 
optical irradiation processing. According to this invention, an electrode active material exfoliates from a charge collector, it 
does not drop out, therefore there is neither a fall of the service capacity of a cell nor aggravation of a load characteristic. 
[0005] 

[Embodiments of the Invention] In the manufacturing method of the plate dried and manufactured after applying the slurry 
containing an electrode active material to the charge collector according to claim 1 which consists of a metallic foil like 
according to the manufacture method of the plate for cells of this invention By passing the process which precedes with the 
application of the aforementioned slurry and sprays a titania and the mixture of silicon system inorganic material on the 
surface of a charge collector, the process to dry, and the process which subsequently performs optical irradiation processing, 
and manufacturing a plate The cell which used this plate for cells can suppress small degradation of charge-and-discharge 
capacity, and degradation of a load characteristic in use of repeat charge and discharge. 
[0006] 

[Example] Hereafter, the example of this invention is explained. Drawing 1 is the model view of the manufacturing process of 
a plate. In drawing, 1 is a metallic foil for using as a charge collector of a positive electrode or a negative electrode, and this 
metallic foil 1 is equipment for spraying on the front face of a metallic foil 1 to which the speed of supply was supplied by 
part for 13m/from reel 2a, and 3 showed the atomiser to, and a titania and the mixture 4 of silicon system inorganic material 
were supplied from reel 2a. 5 is a dryer which dries the mixture 4 of the sprayed inorganic material, and although 6 shows an 
optical irradiation equipment and processed with corona discharge equipment in this example, sunlight and an effect with the 
same said of fluorescent lamp processing are acquired. Moreover, 7 is a coating machine, sprays a titania and the mixture 4 of 
silicon system inorganic material from an atomiser 3, and applies to fixed thickness the slurry 8 which contained the electrode 
active material after dryness on the front face of the metallic foil 1 by which corona discharge processing was carried out. 
When the metallic foil 1 to which this slurry 8 was applied passes the drying ftimace 9 for slurries, the solvent in a slurry 8 is 
removed, a slurry dries, it is rolled round by reel 2b, and a plate is completed. The slurry 8 used by this example consists of an 
electrode active material, a binder, and a solvent, and solvents are a thickener and water. It mixed, respectively in the solution 
45 weight section which dissolved in the styrene-butadiene-rubber 5 weight section as the carbon 50 weight section and a 
binder, and specifically dissolved the carboxyl methyl-cellulose 1 weight section in the water 99 weight section as a solvent as 
an electrode active material, and considered as the slurry. The obtained slurry is applied to a metallic foil using a coating 
machine 7. 

[0007] Next, in this invention, a titania and the mixture 4 of silicon system inorganic material were sprayed, and by carrying 
out optical irradiation examined how the adhesive property of an electrode active material and a metallic foil 1 would be 
improved. The hydroxyl group OH has arrived at the front face, as shown in drawing 2 (a), if optical irradiation is performed 
here, an electron and a hole will generate the titania 10 which was sprayed on the front face of a metallic foil 1, and was dried. 
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and the mixture of the silicon system inorganic material 1 1 on a titania front face, an electron returns the oxygen in air, and a 
hole oxidizes and changes water into a hydroxyl group OH at super oxide ion (02-). Super oxide ion and a hydroxyl group 
OH are named generically, are called active oxygen, and have the very strong oxidative degradation force. This active oxygen 
decomposes the hydrophobic molecule R in the front face of a titania 10 and the silicon system inorganic material 1 1 into a 
carbon dioxide and water, as shown in drawing 2 (b), and it exposes a hydroxyl group OH, As shown in drawing 2 (c), the 
water in air sticks to the exposed hydroxyl group OH in an instant, and it is thought by water permeating the interior of the 
silicon system inorganic material 1 1 by surface diffusion that an adhesive property improves. Such surface change is observed 
in the form of increase of surface tension, and reduction of the degree of wetting angle. The result of the experiment was 
shown in Table 1. The degree of wetting angle (contact angle of water) used pure it. The method of Zismann estimated solid 
surface tension as a critical surface tension. 



[0008] 
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[0009] As shown in Table 1, the result with same copper foil and aluminum foil was obtained. That is, when both metallic 
foils carry out processing by this invention, compared with the case of being unsettled, the contact angle of water becomes 
small, and the critical surface tension is large. From this result, a titania and the mixture of silicon system inorganic material 
are sprayed, and by carrying out optical irradiation shows that the adhesion capacity of a surface of metal has been improved. 
[0010] Next, the cell was produced using the negative-electrode plate which sprayed the titania mentioned above and the 
mixture of silicon system inorganic material, and was produced using the metallic foil which carried out optical irradiation, 
and the cycle property was checked. Drawing 3 is the cross section of the cylindrical cell used for the example of this 
invention. The cell produced the thing of the diameter of 1 7mm, and height 50nim size. In drawing 3 , the positive-electrode 
board with which 13 has the positive-electrode lead 14, the negative-electrode board with which 15 has the negative-electrode 
lead 16, the separator with which 17 intervenes between the positive-electrode board 13 and the negative-electrode board 15, 
and 18 are cell cases, and an up electric insulating plate and 19 obturate [ 18 ] a lower electric insulating plate and 20 with the 
obturation board 22 through a gasket 21 . moreover -- as the example of comparison - a mixture ~ the cycle-life property of 
the cell using the plate which applied the paste to the charge collector of non-processed copper, and produced it, and this 
invention article is shown in drawing 4 When charge was performed by the 500mA constant current and set to 4. IV, it was 
switched to the constant-potential charge of 4.1V, and it performed charge for a total of 2 hours. When electric discharge was 
performed by 20 degrees C and 720mA and the discharge potential was set to 3.0V, electric discharge was ended and the next 
charge was started. This drawing 4 shows that degradation of capacity is excellent in a cycle property few, even if the cell of 
this invention repeats charge and discharge as compared with the cell of the conventional example. As for this, it is the cause 
that the mixture of a negative electrode sticks more with a charge collector, and stopped being able to separate easily also due 
to expansion contraction of the mixture in charge and discharge. 

[001 1] Moreover, after saving these cells for 60 degrees C and 20 days in the state of charge and performing charge and 
discharge several times in ordinary temperature after that, capacity until it discharges by 720mA and voltage amounts to 3.0V 
was calculated, and the rate over the capacity before the preservation was shown in Table 2. 



[0012] 
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[0013] Also in elevated-temperature preservation, this invention article became clear [ that degradation of capacity decreases 

] as shown in Table 2. 

[0014] 

[Effect of the Invention] As explained above, according to this invention, in use of repeat charge and discharge, degradation 
of charge-and-discharge capacity and degradation of a load characteristic can be suppressed very small. Moreover, 
degradation of charge-and-discharge capacity and degradation of a load characteristic can be small suppressed under a severe 
condition which is left under an elevated temperature over a long period of time. Moreover, fall of the paint film of an inner 
electrode active material is lost as a cell erector, and he can improve workability. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 ♦*♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the plate for cells characterized by to have the process which sprays a titania and the 
mixture of silicon system inorganic material on the front face of the aforementioned charge collector in the manufacture 
method of the plate for cells dried and manufactured before the application process which applies the aforementioned slurry 
after applying the slurry containing an electrode active material to the charge collector which consists of a metallic foil, and 
subsequently performs optical irradiation processing. 

[Claim 2] The cell which has the plate for cells characterized by having applied the slurry and being manufactured after 
carrying out optical irradiation of the titania prepared in the front face of the charge collector which consists of a metallic foil, 
and the mixture of silicon system inorganic material. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To sharply restrain the degradation of charging-discharging 
capacity of a battery using this electrode and the degradation of a load 
characteristic by spraying titania and a silicon inorganic material on the surface 
of a collector, and performing light irradiating processing after it is dried before 
slurry containing an electrode active material is applied to the collector. 

SOLUTION: A mixture 4 of titania and a silicon inorganic material is sprayed on a 
surface of metallic foil 1 supplied from reel 2a. The sprayed mixture 4 is dried by 
a drier 5, Next, light irradiating processing is performed by corona discharge or 
the like by using a light radiator 6. By using a coater 7, slurry 8 containing an 
electrode active material is applied in a constant thickness to a surface of the 
metallic foil 1 on which these processing is performed. Then, it is passed through a 
slurry drying furnace 9, and a solvent in the slurry 8 is removed, and the slurry is 
dried, and is wound round a reel 2b. When this plate is used, a paint film of the 
electrode active material does not fall in a battery assembling process. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable the same kinds of metal to be welded to each other 
simply and firmly. 

SOLUTION: A positive electrode seali ng member A is fixed on its supporting body 10, 
an electrode 11 for <porona discharqb is fixed on the positive electrode sealing 
plate made of aluminum alloy plate to be processed, a corona discharge processing is 
done in a few seconds while a required voltage is applied, a face to be welded of 
the aluminum alloy plate of the positive electrode sealing plate 1 is processed to 
be a face free of impurities, and then, a positive electrode reed is firmly welded 
to the inner face of the positive electrode sealing plate 1 by laser welding. 
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(57)Abstract 

PROBLEM TO BE SOLVED: To sharply restrain the 
degradation of charging-discharging capacity of a 
battery using this electrode and the degradation of a 
load characteristic by spraying titania and a silicon 
inorganic material on the surface of a collector, and 
performing light irradiating processing after it is dried 
before slurry containing an electrode active material is 
applied to the collector. 

SOLUTION: A mixture 4 of titania and a silicon inorganic 
material is sprayed on a surface of metallic foil 1 
supplied from reel 2a. The sprayed mixture 4 is dried by 
a drier 5. Next, light irradiating processing is performed 
by corona discharge or the like by using a light radiator 
6. By using a coater 7, slurry 8 containing an electrode 
active material is applied in a constant thickness to a 
surface of the metallic foil 1 on which these processing 
is performed. Then, it is passed through a slurry drying 
furnace 9, and a solvent in the slurry 8 is removed, and 
the slurry is dried, and is wound round a reel 2b. When 

this plate is used, a paint film of the electrode active material does not fall in a battery 
assembling process. 
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